4-JUlS-J JJ 1 _ _ 


Y oUSj ci? Ijl IjlJ! oja jja ja Ui c (j^ j-uS jj£- (ja ci?l>JUll c-iJLu ; ^JIaII 4 -oj 

>j ^ 1_*1 Cl?L?luJl (jlS III 4 jU 4 uJti c J^-ljJlj jiUaJl 4 -lJ |X ^ i-) ^ 4 ll jx£j Lgl^jl ^l)l Cl?llLuJl £4 ^JUll (J-oLaIu oUS 


J—5j J—>-lj jl ji—^a Ul (j^SL? (jl L>^- 0 ' 0 ^4Ju Cl?|jL>-lj j jtiUai (jA SjUft ^JUaJJ 4 -juojJL Ul ^Jl ... tjpy^ jl 5jj^a jl 
^L^l L ^_U ci?L*l**ll j — ? i l i |>J CL? I 0 JA 4-?^ Lift.* ^%) Ul I O^yL x JS £)A U»ft ^A CL? Lj=aJ I ^wo 4_£^ 3- ^ -0 

. ci?lji-»dll oja 

j|j_£*l! ^ 4_JjLfllLS 4—tjilallI Cl?L_?lfc*Jlj laJlj £_oJ>Jl (JjLo ^JUll (J-^-lj Cl? IjilxJaJ I j Cl?UalAjLll OJA Juill <—iU^ !)Ul3 Uj5lS IjIj 

£ 5 

4_£jj^) Cl? 1j^ jL ^jl 1jllI 0 J-A <jl J —3 Cl?IjIj_lJI jl>jU j^L? (jl ^ JsuLtu J->lj j^ju^jlljj (jl (jial ^j Cl?Ij^ ju*> jlIjllI (j^SL? Ll^-9 

(,5j->*lj 4 -JjLLoU 4Cl? I—£I J_>-l ^IjLolS (JUa^I £>0 4juao 4-?Ajla Lfrlo p^iuJ ^JUll (J-^-lj Cl?lft^>^ (J^ul 


(j —0 1 $-*i-?iaj jI?J_? I—<u> Cl? Ij^JU4»jl I jlJ I iLjiaj JJi£ c_ill>J JS I j5aj U iJL>- <J o^IjIjaII jl>C^ 

. 4jlo c-jlLLu ^jJl u Uv*J! ^J5b j»jib (jl jxllloj ^jjJw 4 jJjL>JII Cl? Ia^oJ^gJ I OJA jsI j3k*w t.• c-ju*?L>Jl ^jdalu^u Ua 

Cl?lj^JLwjlljlJl JJ—1 _^_?jjl 4- > ilL > jll C!?IjIjjJI c_ill>lj 4 - ? aJ j1 .o 4-^1^ i^j***^ Cl?I jyx^jjj IjllI ^ (jl 

♦♦ 

♦♦ 

. c^jlLlI J£jJL L^>Axju 1 ^ hjjj Cl?Uj^>->uJl OJA jA U ^JUl! 

. ilolSio OjIj IC 4-xcu^l U 4l_llj 5-1 J*i Lfrlo jrH^ ^oC>o 111 ^ C1 ?IjI^jJI <^1 ) Cl?Uj^->^l (jl 

; jj! ^-U^-?j ja^o <J^u1l? l^-A^-? ^0 4-Lx?I jjLa IC ilolSall ci?IjIjJI (> 4-£^&J^o 1 jA U Ul 1^ 

. ( 4-ILLulo 4-^i^ lSJ^^ d?ljjlwjlljjJl (j-° 

IC lUlSuLo OjIj c3*^*^l ) C1?L»I^JI (ja JJS- 

. rJbw = ICS ilolSoll C1 ?IjIjJI (jj JJ S’ 


Aid\i&j*l aUUdl J«) 




j>lc Jj-I iSj~i 1.g.o.o,.^~».'< iiLij Jjl : Illtd 4004 ^Jlxll 
iij» ^ik ^.1 jj 3 n 4 jj 0.74MHz , 5 ! 740KHz 4 ljij «.> l ** 1 ? LS j—iJji 

4_?lUU ISj—Ji ^JL^lJ ^JL?<1I |j-A jxo^i? jaIj ojl>-!j UlU * * j->1l> oi ^Ui, 

^_A Lo Uij^^ ^-jCjlI c_3j—%*?J ) Cl?L?LuU ,bj_ix>' 4^jjl llLo-? ^JUll IjA (jlSj Cl?bLuL>JJ 
l^ROM (j— 0 ®j—£—o ^J1 *11 lj—a J oUjL? (jL5j ( Cl?l ^UjJI Jgj) h>» 

yt^* (j—° ^jl*ii ij-A cUJla jlujj oj5ijji 4-jji*j i?—>■ ijuu.? i)i—Sj 256byt0 

5ft ft 

. JaiiS 0Jl*1 1 >SU-? jl 4^-1a1 ^ *\ iJJ-^ 'Uf dux? j^jL*?jlljl 
























4004 «^ 9 ^\ 



^JL*!! lj_a dllUuj \ Wt j>U j ^JUl! Ida jXXO^U |x!> JlaJj * Intel 4040 ^juii 

(J |x5l>uJ Ij *«—J ^ .mjLmjI Jfu S -> ^JL>uLmJ—) glLjJI li* u^i J^jYi 

J< _5loj 1**1 ^JL_*ll £)_£ 4 iLd - 4o-*l*-> ^ 1 ^Jt*ll Iji^J Ja!j Cl?lj->^->jJ 1 

. 4*i?till C1>IjJl5j ^JL*ll Ida j^-d> jdJj 4 a 9ld>l C 1 >^Ij>v^o ^oljj 8KBj 



c d . L ^ > j jJzJj ^<wr jsLx- <.Ju a-jX o J ^JL*1 lj_a ^dLJI jdUj * Intel 8008 ^llxll 

CTC dSjdi_I ^Jl_*11 Ij _a ^ j-JJj J_>j ^A dJ_Lo-> (jL_Sj 0«8MHZ Jl 4iLc-j_^ 

dLu? JjSii y> gjuxi ida ^ computer terminal corporation 

i ^ j.dsi iJUij RAM sj5idii ji ^js u Ltu (jiSj 8Bit <jd> j*j ci>ulu jii 

. SjSIjJi (ja 16KB ^isuu^u ^i jd£ ix^ ^ i diu> ^ij-o 



j-iJj ^V1 j>L^ t L jU gU > ft J ^juii ida ^ju^> jdij * Intel 8080 e ,wl 

-JL*1I lj_& <jl£ jJiJj J_>■ ^ t * .ll,l.i.o.; 2MHZ .J! cJ-i - 

CTC ^ d> jj_L Ij ^j-o. ■>uJl 4*J Cl?Lo-»l*j (J-oIxju ^dJl dj^l 

dLljUUJ 64KB L^-OJ^O- SjSlj pJJL*J (jl ^LLl w I (^l 4?J3L>- ^ T dlllo-J (jl^J 

. cdULuJI Jill Ja^Ja^ 8 Ldul 



u-Sij nvn pU cdL^adio J ^juii ida -pdwi jiij * Intel 8085 e™ 

JI ^»%j l * 11 I j a 4£j_,,>> <** j I » ^jj ^ ^ V * j> I J 1 j > o s- i j ^>11 * 11 I j a > I aj : - o 














































8085 (ji (j_fi 8080 jju Bjt_>j 5 o^l> 8080 ^ L j-^j t* siiL^ jiij SMI Hz 

. C-J $3 12 J-^—> c-jJJslu 8080 -JWI Ul cJy 5 Lti jLtfJS- y.lku 


8086 glUll 


j-JiJ j Ijj Y ^; * * * (j—o oL! J-o jJ&j £ * 4-1 J 10MHz ^1 4JLc ciJ^j jaJj ^ ^VA 4_>Iju 3 j 

giuii ii* iiuy ( Disk Operating System > DOS j^aui f ik ^ IBM PC C—J.W1^-^ ^0 B^0 <Jjl 

. ciu \ *\ LflS (J^Lj ci>ULuJl JajJ J3u>- ^ *\ dJLuj 1 Ml B 5j£1j ^1 Bj5IjJ! 4J^i*J lx>- Y * 

^jJs. t$JS CjL>JUI! (JAJju j»UaB ^0 (J-oLxju Jjl 4j*i 8086 (jA l«-J^ 1*1 I I Jjuo I I jaJj 

. L->j£> Ij^I! 

£ £ £ 

: oiwu |>^a> o 1 J*® |j *« p** 5 ^3 

. RAM j ROM okjSijjij - 

. Arithmetic Logic Unit J^bullj c_jL ^ >J| Bj->j — 

. Input/Output £>ji / >jji - 
. Address Bus (j^jliaJl jaa - 

. Data Bus o,Lkdi jaa — 

. Control Bus jxSL>jJl jAA — 

. 8086 rjujj iJkijji kki - 


AOOflESS 


DATA 


w 

A 0 O c 

A 1 O, 

A, O t 

A, 0] 

A* 

A» A 

A, 0 % 

j. n 

















**1 


— 

A. 


— 

A§ 


—— 

A»c 


— 

A|t 



A tt 


— 

Ai| 


—— 

Am 



ai 


„ .7TT 


: RAM 3 ROM cJ^liJl, ^Wll 

^Jww^j (jJ5 lo-> c-i ci,j- > —*•*>J 4_ulJuJl CIjL-oISlI 1 £>_o Ijj—£ jAjLmxw 

♦♦ 

.L^A*j Bj-^->-2l ojj& Bjj^jLo c- u5"Ijj 

: ROM 

^ij_;i ju»j (read only memory) s^is^sij jj ROM ~ikaii 

5ju^v>.> C-?l— xLuw 1—U^J ^ ^~ ■ ■• »J Lj.;3 4jll«5jl £ j £ j>j ^jJI ROM wlejJl 

I ♦♦ 

. 4^jAjJ| (J-^9 ^ L^-a 9 CL)Ujl^l! ROMI Oldj5li) 4 ^-mJI (j5J 

4_o U RO Ml Bj£ I jJ Jj->b.>uJ I jJ I I 


D J_> J-C. 




ojlaj D7—DO 4_uL«jJI ci?l_?k*l! 4_JI jLio ja LoS 8-Bit £>o 4jllJJ,l ci?L?k*ll ci?US^ 5 j5IjJI oja pj->J 

jl k*jL?4-uLbuio UL> jl 4-uai->ULo 4 ^ a Jsulo J (j^5L? (jl bp 4 -uLLulo Ci^L^ 4J JS £>l Ik&j JL>Jl 4-u^J ^jl>^ 

4k>t*Jl iJl>JL ^.o^»-> U jl 4-Jl£ 4 ^jLouo 4 JL>- J (j^5L? (jl 

( ^JiJalo ^ ^1 ) Jl— jJ_^ CE J^-J—ll (jL S I3L i 4_xo kj _ijA J^ ^3*kLo kJUl i*JU,l iJL>- J JjjvjII ^j3Jl jjiajj 

^. > -^ > 1 IjIj L^ > -L>Jlo 4JL>JI ojla J ROM ci?l j5Ij j>k*Jl islkll 4_JlC' 4^Jlo^ HU J L^iS SjSIjJ! ^jL>^ 

jl jjLs Ul 4-ol£ 4-*jiklo ULv J «p-jL>JII (j^5u dJJjJj LJ5 £-j 3JI Jjlj^ <j5 ®JSIjJI ( ^iJalo ji-^> (. 5 ! ) Lb 


4_ulJu 4 J 5 (J—SJ jkUtll JJjJ! ^£Jl? ( *- J 4 J- > ' 4-^9 4 J-J 3 L 4->o^l LgJlS ROM OjSljJl J 4JjA>J,l 4 _uIjuJI Cl?LolSJl j j£Ju <jl dJ->S.o-> 

JJ*!j_o 4_olSJI JLb (jlj) ig j) t >h*> (j\ ; ijjluJj jjlu (j\ d Ll g ROM SjSIjJI ^jJ-g 4-k*4 4.JS ^ig J-^oao ^SJj 

5j5!jJI (j 4_Jj3Jll 4 _uIjuJI ci?L o. l 5J 1 jj_g (j I sil l S lo L? SjSIjJI ^jL>^ ^jujJ J-kcll <j^-o3 £>lj ( A14 ^jL> AO £>$ ) (j!jjl*JI 

. (jljji^Jl kjia>- JJ^ ^A N *Cju->- 2 Jl L?jL<xo (jj5L? JJ^Jl IjAj (jljji^Jl J^-Ijio JJX> 4 -LwI^ ROM 

♦♦ 

Cl? 1—0. 1SJ I JJ_^ (jl—9 ^UJbj ( A14 *> >■ AO (j—o ) ^jlj) J g —>■ 4^.».o^ 5 jSIjU ^LaJl jSu^Jl (J (J^tl 

♦♦ 

8 bit 32 (j! 8R0M * 32k 5 jLx?jl djj ji jt^oj ^v.l 32768 ji 2 ^ 6 ^-^ 

♦♦ 

. (jl^ J<J 

: ROM SjfljJJ iJUJl 'LS'X; iu J! IjU ^1 >J 
j_a Lo^ (^jl^iJI ROM j^ljj d>» jl 3 i>Cu (jl (jSlj lj*j C-iLia*!l (jj 32K jyo <jj>i3 >iJjl (^fi>ji3l 








ADOBE SS 
BUS 





miMWIMdH-iMuwVW 





CE, 


SI 


Dy /)j ^5 O 4 0) 0J ©8 


Cl, 


-r 


data — 

BUS — 















I 


ffi 


51 


0i 0| 0j 0| 0) ®t ®i Ofl 











>iu»<mi'» «■»» 




♦♦ 

Cl? ,#b 4_J^la^ 9mIL -U jl— 

j32768 J —d 0 —« J —>*'3 


kj_k>Jl U-flo J5 

(Jl—4^J->JL*)i_llj 4_jjlj2ll 

»j-^l Jl ^Ua*il jl (jJjbjJI 

jj_LI LJL.>JI OJ ^ OJ jJS- 

—>j j—^jjj (BuS) 

ROM cKi^ij-jj Cl?L_?kxll 

(ijlj-Jl L5 -k 

ol Sj_£|j 4_?^ ^ 




(jb Dj 4 > lo >■ 4 -LS^lq v±?Jl>Cw JbtAd ^jjXwUS (j-iilL> Cl? I j d?ljSljj| OJA ClulS I5li sJjjuull Cl?L?kJll j^uo . l^jbkxo 

LJ (j^r*J Cl?L-ojJko 5-Lk^lj ^jUkII d?bkxo (jA^j eJJj 4 j>ujuJIj d?L?lakll j^o (^ 5 ^ cC^;LxlI ^ 1 j-kj JjL>o-^ jl^->- JS 

(jl tj—o J—S^LiU 4 _t>jL>- d?lj|j j*lj3 oL b*?l ^ J s uL jj Lbli 4 JI 0 JI Aju^u ^jL>^ sJLUj ROM Cl?l jSIj IIjkj Cl?LJa*ll 




4 JSj_?jx. ^jlk^ bllko (ja5u Ujk£ Ijj* j»to IjjJII Ikoj jl>-Ij cij^j (Gf10 bled) 4kS-o.o L^->jL>^ (j^Sbkils 5 j->-Ij SjSIj 
. ‘L* JS U CU^Jl <J kk9 Lgko (j- xSlpj (j5L«-> Ut>Jl 4_u^b ^jlkll (Jk <j^5b (jl i— > J>o kUjJj kjJubll j^l! LgJk 

0^1 jSUj Cl?b *k *^J jl 1 g - > - > bS SjL^Ij ^k-II ROM ci?l jSIj kJlko Jl bjC$l — 

♦♦ 

: ci?ljSlk)l 0 la i&llkll £j^?SU baklo 

. LpULu £>5k-? ^ ju^uJI s-IjuI ^jjl? ci?l j5IjJI ojj&j ; ^jjlo £4kk ROM ci?IjSIj ® 

j U j L^jULu JjJjj c>£-<u I>jl>oLJII (> 5ji ^1 PROM ^ • 

(j —0 4-?j> w l. fljuJI (JJ—9 4*—bl J s- J^ wjl-ju bpblu ^wn-a k-^b-?j ^JikuLail k* Lubj^k 4 c>%ojjJJ 4-LUJl EPR^)M C1?IjSIj ® 

. jw<->JI L^jjib d^Lk 

k-$ 4_ubj^k ci?ljbkl 4 J 3 —wIjj 0 |>jl>ou^JII (Jj^9 k* Lubj^k 4->^jjJJ 4-LlflJI EEPROM ci?l jSIjJI ® 

L^ . 'i . ^ . o jj ojLcI (jiLw LaJ lubj^S Lf s«jj JaS t>o luiij^S EPROM Sj^ljJI • 


iijIjJL. 



: ( ii&iilunll ) m&lulli ii&wlkall RAM 

t t * t i t 

L^ji 4_.biii RANDOM ACCESS MEMORY ( j-yyi Sjfij > jj RAM 

; \^s-\y>\ ^-jbu <-£y*> ci?bLuJl k^j-kkl ci?!j£1jJI ojj& j>jL>k*k?j L^ko o^-IjaJIj 

>j (j?\ 3 5j_>jl>JI ci? b»k«l 1 4^JS Lb£ blSLo-? dJJjJa o?b^UiJf k* iiyba,® k° ^^wb?! J^bk c_iJLu * AjiS'LuJ) RjAlNlI o) i jSIj 


dj_9 




ADDRESS 

INPUTS 


^3 

A, 

A« 

Af 

A§ 

A* 

4 


i>3 

^>4 

^5 


DATA 

OUTPUTS 


^jl_>^ (^5^^ 54-Jj3Jl! C1 ?IjIxxII 4-oJS ^AxjL*? Cl?b!^lHJl 4 -^LmJI (J-jjJsJ j>J Cl?lxlaxll ^S- 4.0.1SJI J ^ jtl x u 

Cl?I j5IjJ! ,^>0 4Jj—2>^o 4 _?Jl^jJI (j\ Ullb C^b^l 

j—Ojj! JiSLoJl (jju—jj 4_uLj^5l 1I 4_?jAlll Jl- 1^ Cl?L)k?Jl 4_Jto 

All j! AO ^J-O ^lj_x^k-iw ^ T Lfl loU Li9 5j5IjJ ^k;jix>uJl 

♦♦ 

1 7 

kj_ Ll>J iju*?_lib Lol Cl?__?b 4096 jl 2 (jj_>o ^_^.9 |j_gjj 

♦♦ 

0 J—& (jL-9 RAM sj^ii kj) k > (j—o Cl?_jb I jJu Uj—Ixi Cl?L_xkxll 
t—9j) »*< RAM sij_sii 4—o.lS >>—?—!?.£-? bj-xCj (J-o^I? k^kkJl 

4j>oj^_JI (j^j-SLoj J-k-J—o j>jkOu^uj (J-k-IjioS LajjLg kjkkJI DJJ& 

Lbui ji o^i jaii ji>i jL^_>ji (jA&ii (Chip enable) OE 
R/W j^-jji j_it> -j_. RAM s^5ij (>» ssij_yi ^ us ijb 
R/W RAM 5j£!j 4-olS 4jbS Jl?jj bS IjIj bk? 

(j—o 05-1j_flJl J—>-1 (j* kjkkJ! OJJ& (Jk buOj bai-kuto 

. 4-^5 kbSJl jl jL^->Jl 


RAM 


10 


‘11 


R/W 


READ/WRITE 
CHIP ENABLE 


j 


ee 


RAM 4^-L^lakall 


1 _ ^-x9 4_jbSJl J_ j>jj l_bl jjl>JJ bai-kko R/W ^J-kjJll ^J^J^kj (jfjk*k (J-klj-o c-?jJkJll ^jlj-bJl (j^kl RAM SjSIkll kbSkl 

. JJ->^ RAM 5jSIjJI d?bkxo k^kk ^ 1 ^ 5 ^ Cl?bkkll 4-bS^ JaJi^ b> 

♦♦ ' 




5 jSIUI R/W |>J jt$_>JI ^uiJ LaaL>Juo (Lt, 4 . 0 . 1 SJI RAM 5 jSIjJI ija 4 _aJS 3 «-l jaJ Lol 

C L> L x L x aII 4_oJS d>l—. da *!! Jj j) lo > ■ ^_L£ 3jj_>^ll ^j_>JI djlj_£ (j^-Q-> 05-1 jaJI 4-*l&£ Jj>*I £yoj L^Jlo Ss-IjaJI Jl >jj UjI RAM 

. £jl>JI &3 j& 

. CIjIj^UJ! 49ji-u2uo 4-uUd Cl^LoJS l&Uj£j ^jJI RAM Cl>ljSlj (jj>o 

♦♦ 

!j_>» 0 jj^j— 11 cutiHll ( 4_jj>w '^U jl ') 4 _uLj^S 4_uIjuJI cj>!ju>!»,j{ <jj3o * 4 j5La 4 hu jJ I RAM ol 1 p?lj 

CIjLJU (jj >o £)! 4—»5 -».o1jl)J RAM 4>>oj*£_l dJjJ Cl>b^UiJl <j3l Lo-X^- J->L> Ijl>- 5j-jA^aJl d>U l Sl l l (j\ I&jj 

. A^jJu ja->oJU 4J5L. RAM 4juj^o ^JsuLmU Uo j- u 5u jjlSl 

4_).(?J^.)II 4_Jl>Jl jl l_j >o dilj—I jjA-^slJI c-ilSJH 4Jj3d,l 4 Jl>woJI 4 a £ u .oljujJl RAM cul j5Ij 4ju-*> <jl 

♦♦ 

i 4 —jjulo culjlj 4 _juJ^JI 4- > 5_ > .qLL)jJI RAM 3j^->*l (jA*j ^$y->3 dJjJ bu jA!> 4_ub ^Jllo 2 cJUSLo 




. 4_j_>-jI>J! CidjIjJl 4 -jAjJ 4jiSLu L^JLSj j-^Jsu dJJjJj 4^oj*2Jl 


: Arithmetic Logic Unit skull* ^luail i 

t_5 jji \ l^..>j j 4_jjUuJt ji j_j^ huj o.'>-.‘’ ■ a ^ ujju Liuij... X^OR j OR j AN 0 cjLi_jjJi u u«]ju jaJ 


j Lu-I'j CjjLj— > JI 4_uljuJI 8J_ft 0Ju>bs <Ol Jj j Uj ^ J suL w U 

ALU 

4bit U-o 4_iJj* 5j|j l5 _2>j J_kxllj c_jL 4*_>JI 0J_^y ixb3j| ^bJl J^J! ij+u 



4_L*i3j ^ (j—o OJ—^lj 4_>l jl 4 -^aJsulo 4_fl_Jij ^ 0J_>-lj 4_>l jL>Jl jL^->Jl |jj& ^ J o j L oj 

(j.y—&JS 3j—>>.UI 4_L*i3jJ! jj_>Jj 4bit Lo^J.o (JS (j^yybj bjjLwx^ 

S0-S3 jL*jL>-^I Jiw|j-o ^aLuII 


1 1 

] SEUCnOH i 

r it>-»- e >7tori xpry^v-^y - .up— 

Aenv€-H^tt DATA 

fi# *4 j APliTMWtTte Ofrfc^ATlOWS 

S3 


SI 

SO 

tOOiC 

rower ^ows 

« M it*? n&tfy ) 

« t Mth carry f 

L 

r 

« 

L 

L 


f*A 

f- A PLUS 1 

t 

L 

i 

H 

iwinimi 

f * A t B 

r c • (4 + ») f^tUS 1 

t 

i. 

H 

L 

f * 4^ 

f - 4 * I 

A « (4 + ^3 PLUS 1 

i 

L 

H 

H 

1 

^*0 

£ » i ir? com^u 

J£RO 

t 

H 

t 

f> 

%• 

J3 

i 3 '* 4 ^U.*S 4§ 

f » A PUS AS ^tus 1 

l 

H 

t 

N 

i ^ ^ 

P * jA + 8't *LU£ AS 

W ♦d)fUiSAlfLVS! 

l 

^5 

N 

l 


0 “ a Mmus MiMus i 

! A « 4 WWU3 » 

t 


H 

N 

>*«4ir 

f - £% Mrwus 1 


H 

L 

t, 

L 

^ « 4V a 

A n,USAif 

^ A PU/3 Ad PUJ5 t 

M 

L 

i 

H 


WARS 

: * “A PiUSjfi^USl 

H 

L 

M 

L 

?*& 

f * (4 * 2F* ^Ll.s*? A» 

A* iA 4S5?tWS4irfLUS1 

H 

t. 

H 

H 

f*AKl 

f « MJWfJS t 

F* A3 


H 

L 

t 

I ^ 

A -A ?*tUS4 s 

F » A ?*U/M f*LUS 1 

H 

IK 

l 

H 

P* A 

^ » {A * d l ?UJ$ 4 

f * U! *i?> ?iliS4PLUS? 

M 

H 

H 

L 


f * (A * I) ^tus 4 

Ml 

F* (4 4 fif nOS4PLUSl 

j M « H W 


^»4M>WU$1 If** 4 


|j_a jj jl- ^ . -> , l , l 4JL«L>JI Jjj-s- ^LjJI J£_iJI Ojj-jj 

♦♦ 

^ 1 c 4—fljjjjI 4bit 4 _uIjuJ! 4 olSJI A ^j—>.o-> cJjJ >JI 

4bit 4 />UDI 4 oKll B J_ jLojj A0-A3 

4_uIjulJI 4_oKlI F jJjLoj j B0-B3 JJ*!j!I 4jljJ3JII 

iji F0-F3 ^jLJkIi ^ L^Lui ju^-i ^5ii 4bit 

^>_o 5 j_>-Ij jl_^_>JI j i- > - > -^ L^iJM J->-jJll JL> (j\£ 

\& (jjj l -Ll L o (j-u— olIS ^ k 4 >g|o»o 4 _Lx]?j J.B 

Lu5^o M JJkUI JL^ 131 Miai B J A JJ^IjII 




iS ±z 4bit 4 -oJlsjj ^jlaLuJIi AND 4j1^ jajlw SjiJi Uflj20 j Uaj^ 21 a Lj%iL>uu3> S2 3 ja 23 

. F ^jUkII s- OojuJI ^JLILj B ^s- 4bit 4.0.1SJI ^o A (J^-ljJll 

Uisjj dJU {jj> jL>u_o SO j ~L*ijjo i*js SO,S3,SI (jlj ^j5 ja M J^-J—il (j\ BjIjJ! o JJ& J-o^J JLoS 

4_>ojuJI L*->j B 4 -qJSJ I J 4-J J—jLlII Cl?—JI ^o A 4 . 0 JSJ I J Clu Jd 4_dajJll 4_?1 a£ JAjlu*? jl^>J! (jb 4 aJL>JI 

. F iLUIl 

Sj—oj A,B ^u-0.15 iu L_ > 4_L*iBj 16 J—(j—o Bj_>!j 4i_*iBj jujJug jl^>JI jaI w LajL>Lo BjIjU M J^jill <jtS IjI Lol 

• F £jl>J,l 4 j**u j^Jsj cij^l 

4i>L^Bb Cn ^j_ojJ| J—o^Jl J^J—o ^o-taU_> Cj_>> 4bit (j—o <Jj_hl viols' (J-^dJ (JLjulo j£Lo L^Jlo Cl?lj|j Bj^ £>5 lo-? 
4_»J.odI ^oLu Jl jLjJl£ ( J-o->Jl ^o->u—L B .JL>J io Ctl Ijli 4JL>JI 4_db*Jl Jl 4JL9LBlj 4jbL> 4_L&£ £y o ^olill J^>JI 

LsJL>Lo Cn (jLSj 20j Ls l JL>ulo Sl 3 LijLi>OLO S2 3 Uij23 j M J3-JII lii L A,B J* LjbJI 

. ,J^>JI BjA £>-? l J-£>L> oJ^uuk r £jl>J.I 4-> u J uJ I (jp 

^j-Lz (jjjLBjuLxo (jJudS Bj-?Ji£ eJbliBj jl>J^ 4 _uIju Cl?Lo-*l*jb LgJL>io jj 4_uLloI J J^buillj c—?Lc>Jl Bjl>-jJ 4_?aJL>J| 4-*^a^l (j*o^3 

. BjIjJI J->-Ijlo 

. 4_?jA*<aJl i-?.u*? 1 jj>J 1j Cl?L>Jl*oJJ Ijj>- Lola bjc*' ALU J^buillj v*»jLmaJ>J I Sj^-J jjuL*j dljJ 
^jUkIIJ^jJI ci?LL*ll ^yil? <jL> ^>J1 / J-^-dl 5-jjv ^o-^u I I/O ^all / JiaL^Il 


^djll jl _ Cl)l_A9jio j CIjLj^jJ J— jLo 4_>Jr).>.>d I Bj—_>JI Jl Cl>L_xLxxII jl 

♦♦ W" ♦♦ 

5 5 / 

. ^o Jd (jb c—joJu^Ou^Loil IjJfe ^j3Jl / JJ C1 )Lo->JjI1j 

iijij (port ) j—sUlb Bj^j>*^! ojL a ^Lo LJLc-j 4 _jj>-jL>JI 4.pjB.>^I ^o c_>j^L>JI ci^Ij^oJsujJ 4 ^ L > iL>Jl Bj-^v^l j>j30u^u 
4 _j> jJ (j—5 4^jb CL?IJaxI input port J^jJl jilo j^voumju CL u- > j JjJ J 4 ju^jJIj (j^dl f Vl^o 4idfe^ LoLoJ , ^a J jiUIl 


^j_>Jl J— a lp J-l 4_>Jlxll Bjl>-j ji5L>Jj BC1 jl>J c_j^ 4>L>J! Jl jjj IjAB (JjjLoll (J-q jl ^uli-o 

^j 5b Lo LJUj ^l^ILJI jl jL^Jb^I 4LlL JjLo 4 d3u^oil Bj^c>-^! Jl c-?j^L>JI j^o ci?LLd,l <JL>j^ ( ULltpUt pOTt ) 
) 4 -JS.q.o ijj S3 Lj— I g- L^J^Lw jJjIU Cl?LL^oJJ ^o-^lJ ^*—11 ^rjjl^dl D Cl?b^UJl ^ -bgj^J^o ^a ^j3Jl jl J^-jJl 3i>Lo 

. (CPU ) Lj^jii 4 >juii bjl>j j>5l>j 5 jLL (clock.) bLii ji j i (enabled 

: Buses d)Aall 

Sj_>-jJI c Ljl^lll BjLi^l bj}sL>- (j* Jj £I jl Y1 jl T * jl ^“1 &o ^jLxIl j^o <_iJLu! ^VddrCSS BUS bJjldJI jAA 

^jijii jjs- jjt>uj 4 jlo s^Ijau ji 4 _j^ "aj l ;5jj diijj ( memory location ^ l BjSl ^1d^J d.>j i ^ CPU 

N jjb CPU Bj_^jJJ ^jLldl j_o^ Jjj) lo>■ (jL I3L (jjjLdl j^uo d^ix>' CPU Sj^-jJI jLmU 4^1 iJ I 

^ ♦♦ 

^jl j) » £ J j _>■ 16 siJLLoJ CPU Bjj>jJI L uL jj !>Lo Bj5IjJI J (_5jSIj 2 c5l N 2 SjLLo <jy^ (jl ^ Luu^J L^Jli 


jl 2 ^ ul ^LjLa j I gJL ^jlj lo >• (jjjLc-g. CPU Bj >jJJ IjIj l_? j5Ij 65635 jl 2 uj ^ ul 


16 



jJLxll Ij_ a (jlj) (jLi Jl cuLJaxil jl Ld j_ilo j-a cubJa** CPU I Jsu Uju^-j ^bljll ja 1,048,576 

• ch>jb-*Jl J-** ^5^ 

Jl jLjlu 4_JI Ld^j 4_>jl^lil Sjtu^l <j-d jjiSl jl 32 jl 16 jl 8 £>d Cl>bia*ll jaa otltjul D3t3 BlIS oUJ&aII jAA 

j\ ( bid i r0CtiOn01 ) oL>u^l 4 _uLu Jg^ia>Jl 0JJ& <jtb ^jjuL^JJI jl ^IS" £yd Ci^L>ia*ll jaald^ia^' 

♦♦ ♦♦ ' 

DJ—& ^JX' Cl>L Ja *! 1 Jlujl LgujJib Jl 4iL^>l Id jiad £>d jl 5jSIjJ! ja jg^iaaJl 0JJ& Cl>bia*ll 05-lji ^ J g jLtU CPU 0J->-jJl 

£ £ £ 

4 _*jLjJI ^jUkI! (j-SJ Cl>tJa*ll jaa Jl j>UajJI J DJl^ ^jl>ud <jl jSaaj (j~^ J&ld Jl jl SjSIj ^b^d Jl i^JaaJl 

Cl>luia*ll j—d^ J^ua^d jL^J*- c5^ Uj^-* ** 7 J ^rtJ ®j-o J^ j ( 0n3bl6d ) 4jj&^d jl 4-lS.d.o j^SS L a Ja&S Jl>-Ij jLg_>J 

j^i j>ij30u^^i jub jt$_>ji ^ Lojl!^ ^jUkIi ojj& (float) ^3^ ^ujj (thr00-stat0 ) jl>ji bu^b 
j— dll ^l£ Cl>L_djl*ll l^ol Jl>JLwI jl j_> ^ loJ— i£> ( high impedance > 3 _juji loui ui> j ^ -^i ji 

. ‘UwU j*ll iiajjjll iiti>Jli Sj^J>'^l 01>Loji*o ^ dJJ jj (bUS) 

♦♦ 

cjIjLwJ CPU S j _> ■ jI J**>jj* ».:!.].•>■ ojLil 10 jl 4 (j-o 


I 


uiib : Control Bus j^o)i ^ 


( j_o S*lj_b ; 4_ . » j> j jail I |xS->jJI ja uo cijIjLal ^jl jillll 5j-^j>l jl 4JjaxII SjSIjJI 3j-^->l ^jL>^ (j- i S-o-ll j> 5 ->uJ I j^o { ^s- ^^>3}\ 

OJ—^jJl J —~jjj Sj_£1j U— 0 CJL-)L Ss-Ij_aJ *>C>—q. 3 Jl jiljLO J 4 _^LjLSJ 1^ J-^jJl jilao (ja Ss-IjaJIj l^a9 LaSJ SjSIjJI 

(j_o 05-lj_flJl 5jLal (j-Sloj |>-J j> 5 ->aJI j^o 5 j5IjJI 05-1jaJI SjLal J-^j^ JuJlx^j (jlja^Jl j^o Jjliall ClutJl (jIjjl^ CPU 

05-lj-flJ dJJjj Ci^LJa*ll j&A Cl>ljJaxII Club ^^>uJ ^jjj^ll OjSljJl SjSljJl <ja 5s-IjaJI SjLuI <j£-qj ji5->aJl jaa ^S- OjSljJl 

. CPU 4_>j^jll 4->Jl^ll DJl^j ClubJl IjA 


,lc J&m gllcall Joe jaJalff 

^jLJl^JI j—oa (jlj—»^JI (Jl—ujb 5 j5IUI (jA CljlaJaxIl I yu jl C 1 jL oal^aJI Jax uuJI *«—>j^L>Jl J 4uj£jll 4>>Jl^Jll 5J_>-j <—jJj>u ^ 

j_<u> ^j-Lz CPU OJ-a-jJl Jl 5 jSIjJI ^j— o d> 1— Ja ^JlI jl 4 oai*alI J-u>jj C- U- >- < x Sl>uJl SjSljJl 05-ljb OjLulj 

. Cl?bdaJli 

♦♦ 

L-^bS 4-ujJJaII caL>L.UI JLujIj (jjjll*Jl jaa ^jIjjlJI Jtujb RAM SjSljJl J Cl^bJa^ll 4ubS CPU OJ-^jJl ^ J ajLu Y 

. jxS->aJI j^o (^ 5 ^ ®jSIjJI 4^laS SjLul Jlujl jaJb j>J Cl^biaxll jaa 

j-aa I/O J^>4Jl U— 0 BJjaJI OjLuI J-ujjj ^jllJl j^o ^S- Jilll CPU OJ-^jJl J-uj^> Jilll (jA CljbJa^o Ss-IjaJ Y* 

. CljlaJa^II jaa ^S- CPU 5j->-jJl Jl jiJJll (jA d>bia*i! Laji^j |x5L>uJl 
^j-Lz J-ftill Jl I_ $aj laS 4-ujilaII CubJaxIl J-ujjj (jjjllJl jaa ^S- jiJJll j\y>S- CPU 0 J->-jj| J-u jj jijJll Jl CljlaJaxo ijlaSJ t 

. j>5L>uJl jaa 1/0 ^jiJl J LJ5JI Ojlul J-uj^> ^ Cl^bJa^ll jaa 

. Lajia^j 4 -o-JajL)I 0JJ& 5ji-u J— J— juJIj Ji 4 aj1xj J^ (_5j^Jl *—jlL>u 0 

y—&y 16bit J-olxIu L) ja*a L>Jl^o 8086 ^Jl^ll jJu^> ! jxl5uL> ^jl Jl*j 8086 ^Jl^ll 4a-u l , ^ L ^ (—bj-u (j^lj 

ca*>L >—»—11 j 4_^!ajJllj 4-uL u— >J I 5j_a-jJl j\ lobit. 5jL_x^ 4ujAuaJl c—u—u Ij->J I J 4_>j5j^ 4>>Jlxo 5 jl>-^ 5^ a|j->Juu^U Jixo 

Cjt—Jaxo j—dud 8086 ^Jl—^Jll sJLLdj; lobit (j—d 4 —flJj^ 4 _ulJu CuLdJS d J-d^JJ ^Lod^ad 4 uUaLu jJaxd JUjlSj iJL^fjJl 

>j J 8b ft jl 16bit J5—u ^ lil Idl jiUIl jl 5 j5IjJI Jlj jA L^JblaSj CljlaJa^ll D5-ljb ^-J a j u ^u 4Jlb ^JUbj lobit j2)jXa 

44 ♦♦ 


cu-3 



20 

<jl 2 (j —I Sj_5I3 j t_5j_^|j cSl 455Lo o ^JLjJLj 20b!t ijJzj-aj <jjj LJl£ j_o-o siJLLo^ 4_JI Lo5 Jl>-Ij 

. (j+d Ixjlo o-u j£!j J (jj->o (word ) cuUkji ui ciuL (j^jxj l> j5ij 1*3^0 1,048,576 

131 t oI DJ_>lj 4_>J.o.£- J 4—0.15JI oLS^ Ss-lj-9 j5jjl£ 8086 ^Jl_*aU <j5lo-> 4Jl9 ^>-jj Jji£ Lo 4.0.15.! Jj^l CIjuIjJ! 131 

. ^JlUl CIjuIjJI 05-IjaJ 4_uL$ 4^*1*jL1 ^4jL>oj OJl^Ij 4^l*1*ju oIjAj (jlj5£ Jul£ 4.0.15.11 Jj*^l ClubJl 

0J_& 8086 ^JL*!! I yLw«_9 ^jlj) ig J_ig Jy>yo 161311 J^iaj 4.0.15.11 J Jj*^! ClubJ! £>15 131 4JI Lx& 4-u*>L^I 4JaAjJl £)l 

. Sj_>: 5 4^jJL*jb 4.0.1511 

; loJ& LJhisj (jjJfc L x o (jjcujs* Jl (J5u5. l l J Lh*^ ja lo5 8086 jo-5u 

. ( bus interface unit > Bill ^11 J 3Uj OJOj — ^ 

.(execution unit > EU 1^15^ -r 



. JU3 J55uj ^JUll 4 j>JUII Oj-uj £j~u LVp^jJl Lh^La (>u J-o*Jl (j\ 31 

5j5I3 JIj 3iUII ci>Lda*ll Ij35j 5j5I3JI cl>Io-*1xjJI CjJlL>Jj ^jL>J! Jl ^jLlaJI j 51! Jsuj 5 jl>-j J**>jj • BIU j^II Jsyj Sjl^j 

(jjj LJl^JIj ci> 1—. > J j ^J.I J-5 jyJu BIU Sj_>jJI (jU3 (jj_>1 c^LoJ5->j 5 j5I3JIj 3iUl! J ci^Lda*ll ( <jj5o ) u_jj5j Lo5 

; 4-JIjJI ^LUll EU j5UjJI 5j^-j Jj>-I l>* ^Ij-oJll 











J_ iJLD 


^ j—j-jj dUjj ^ 3 ^—o c u- Sj j cdLuL 6 sj5ijji £>$ Bill j^ii Jsuj 3 jl>*j Cjjj->J• The ^Jueue jjjJi 

(J—!>jJb ^0 EU J ofl j o Jl 5j->j (j-o CI^lluL J3 a>o CL?.>.>» ^oUjjJl 

oL«jxiii oLub uj> Bill oj-^jji ^JsImo (first-in-first-out) ^ji ^ji> ^j-^ijji ^jLj (cjueue) 

LoJ— 1 £ (bllSeS) Cl>lj_oJ,l |Jji>uL^I c-jlJlLuL) K J. j —>-I 4_&jJ.*3 JjJu u jl ‘U.jIaj 0 >jiLS vjJ L SjL u EU J-jibjJI 3jL>js pjA LoJLU 

jjj-5u (J-o^JI BIU Sjj>jJI jj 41?L . - » - > (JjjJI 4-^Ixill I yu L^Jti 4JU1I L^JLq-JajlI Sjj&l^ juiJuLJ! 5 j->j 

. 4 JUJI 4^IajJI ciuL jj jL>- 5j5IjJI jUsabl jaJ 5 jSIjJI Jl <JLujI ^>0 

J_0-> (jl j_>-^| S-ljU ^JsjLjO IjlSij&J Jjj J5u£ 4JL^U C1a5j J j->-^I 1 _JlL>U ^jJl 5-Iju IjJfc 4ju2u> 

£j_A> cl I^JljlCj 03 11 5-I^JjL^^Ij Jump>kj| C 1 jL-o-jIxj 1 _ g->.9 jJu3 ^jJI Clj'iLxJl ,J Sjjj^aJ! Ju£ 3^jjuuj OJu 

. j^uS 4->Jl*ll £j***t> ^LuLU c-jlL>J| IjJ&j JuJJ*' (jljJ^ C>° jbui^l 4 Jj^_>J jt*jj Jj jJI 

j -3 4 -_>jSijji ^kfijLj o*)ixj-d i BIU jjit Jwj 5 jl>-j ^y>3 \ Segment Registers ^laji o^lx^ 

; 16bit JjJaj L^lo Jjwo 

♦♦ 

. (code segment register > CS »>sji 
. (stack segment register > SS ^^1 
. ( extra segment register > ES Lii^i ;ul*ji 

. ( data segment > DS Ci^bia*!! ^doAo Jj>wl 4 

c->L5ft! J 3036 ^Jl_*lf 1— fads- J —&xj , jl) 1 4_>jSljj| ^ L a II LIjuJI LUJ! jJjs- 4jL*JI ci>LjuJI i3i->J ci>*>L>**J»i ojj& 


. DJ J->-0 


JL>^> j c->_»L (jl ( j-L^ 3jjL3 ( j— 20bit (j-o 4-iJj^ 6rij^ 8086 j BIU jJI! J30 j 3j->J J^jJ 

s 90 

^-ia9 4 ^_o cj l -3j ( 3 ^ j Js-as ^j—oixiu 8086 ^Ji^ii (jii jl> ( 3 ^ (^ 5^3 buL 1^048^576 ji 2 l>° SjSijji 

. 1 Mbyte jl>^ji 3 ^ 3 64KB ^ a& jj^ sjj>*Ij js Lj 5 ij 
i3ijL>o $3 4_xLa)i 0 j—( starting address ^ 4_>ijjJi li^ji jj^s- 4jLoJi ci^buji j3a>j u ^jj^wuo 

l—o 4 —quJaIIII 5 JuX> Cl^LuL LJl>- BIU j^Jll Jsuj 3j->j L^Jto ; LUIf y!^S> 4JLuJl c^llJL OS 3jiLiJl 4^Ja5 Jj>wuo 

IjI L-o 4_xLa] 20bit (j_o c-i Ijll i^ljjJ! (jlj—xxl 4 _xjj^I CIjIjuJI Ijli-u^l LojIj BIU j^ll Jsoj 3 jl>-j ^ j*3 Oj > 
3 jL_xxj 348A0 Hex (jij_x*ji ijjuuj sja*ji 4 xL 3 348A Hex ^jI^jl^ii ^ 3 ji>o OS Sja^ji jj^to 

J-JuC LojIj I JjuL mj (j-SJj 1Mbyte (jjjLxxII ^Iji j (jlS-o j IjuJ (jl 64Kb (3 0 4iJj-$ 4^JaflJ ci. 

4_flJjll j|j^*^l 4 j>JIx^j (jj>y>3 Jl (jbO ^bJbj ^LxflJl JaIj 0 ji^> ^IaoJI C1>IjuJI 

. 4ju^o 4xLa) 4^|jJl J-x£ 16bit 

J— > i- uJ 1 J_ x£ ^j£-jA Jl jjJl (j^5u Lajlu CIjIjIxxIIj ^)j->uJ Lfl LUA ^ 3jSljJl l^j-^ (jl ( St0CK ) jJU^> 

jLi»^l ^JsaJJ J^w—o ja ^oLjjjJl ^j51I 4^|juJl (jIjjlxJ UlxJl 4JLoJl v^tuJf JaA>J SS ^j51Il ^JsuU Jj>w)uo j>j30u^uj 
CLjUsudll J->l J>o (jUjl^LuJ ijjULXjjS !j (jiu La) 4^|jjJl blxJl 4jLoJI CIjIjuJI J3i->J DS C^LyaxIl /JsAo ES 



^ d *^'*' >l— o ^ 2b BIU j v^-iyi c^sji oj: ( Instruction Pointer > IP Cl? Uul*ll I j_Cj 

♦♦ 

BIU Sj— >jJl 1 gJ>.o i—?d->u . JLiI <L-xJafl JJ 4 ^IJuJI LlxJf 4 JLoJl C1?IjuJIj 03 Bjia-jdl ^dako ( JjKmjuo iaibL>u IB Cl?loal*jLJl 

SIj) *> >ioJI 4 _q->aJI Jl jtloaj DJJ& 5JLdl 4xix9 ^gJlaJl SjAa-jdl Cl?ala JajL>u3 IP Cl?L o-xIajJI Lol Cl?bal*jJl SJLa Cl?ljL?la 

♦♦ 

^Lu)! 03 Jc***<_ll <J 4_*iaiiJl Bj^li £>£ £-|ja *^-x>o Load I OJJ& (j*i ( Offset ) 4_>-lj^lla IP Jc>wd,l |jj& <J 

. 20 bit £>o (j^Sdlj aj^UI ^lajaiJl (jl>bJl 

' ♦♦ 

( Of^SGt ) 4_>-ljl ^g— ).£ (J IP Cl?L-oaJL*aJI j_*aj^o Lol ^gJL>Jl BjAa-aJl ^dado 4 a^ Jl OS BjAjLJI ^d a i lo Jj>wlo jaLia Ijl 

* b<?o J_><*a —o djda (jl ia—>-^ 20 bit £>_o o? 1 jll ^aL?jaiJl (jlj-b*Jl Ja 5 La_lJ Bj—^UJl Ldjv jljll ^gJlaJl Loal*aJl Cl?ala 

♦♦ ♦♦ 

*»—?j^a_? 20 bit j_o o? 1 jll ^al_?jaiJl (jlja^Jl ^5Jj Xobl t Uul IP 4^xUlll Jjjwto d^iaj 1 . 0 bit SjiLLJl 

♦♦ ♦♦ 

>bi IP 4aul*aJ I J-^^-a-o 4aJI c3Laa aa 10 H^ BjAxJolI 4adaJ3 

♦♦ ' 

26 A 4 * 10 +B 23 E y» ^LjaJi B 23 E Loa i aaJ I q 26 A 4 oi^i LSys*J> BjLLJ I ^d a do Jc^mxo ^IjLo 

uL l >? ^juii i j5 i &j l^jJ->- jijii BjSIjJi j sj^->-jJIi 4^ai*aiJ ^aiajaiJi jj&j 31 C 7 E ^i 26 A 40 +B 23 E ^i 

. BjSIjJI ci?!jj>o* 

j-® BIU j-xii Jsjj 5 i>j 3036 j EU jjiuii 5 i>j ^ * ThG Execution Unit jjJuuJi ej>| 

. Ljaiaaj Cl?UaJbuJI dJA BJLa cJbSj Cl?LLdJ jl Cl?bal*aJl c-al>uL*? £>al 

; EU JaijuJl Sj->-j i^yx>3 \ EU JaijuJl Sj-^jJ 4_>iaia^Jl 4aJllJl ^aUll 

. 4 -jl^-ljJl C1?UJUaJI |xS->uJl Cl?lj|j ^ 

. JaiJuJl Sj->-j lAj->UL? dLo^^il ija 4I^o1m^ Jl Ldj^aj SjSljJl £>o 4 ajJ->^dl C1?U-?IxjLII jX>-jjL? BJLuaJl silSjU T 

16 bit J-oI^jl? j^buJlIj Bj->j V* 

jx S l ^ J L -? jl 1—0 4 —ojlIxj JjJLu (j£ 4>>jljJl Jajj^uJl J->-l Jl ja-^L? 16 bfL d^Jaa d-^^^ * Flag Register 

d->^_o j 4 ^ 4 uJI |>*>l^^l ^Ij-o J 5 L 3 JI (jjuji ^c> iJUs jk^l^l (d ^^ 1 - 0 EU Sj^jJJ Aju b 4 juxo cuLL AAJ 


8065 COMPATIBLE FLAGS 

\ ! 

BIT IS 14 13 12 n 10 9 8 | 6 5 4 3 2 1 O 

HJ u I u I t/ I of | dfI^ i f I tf | sfTzf I u ) afT l/ Ipf I 4 / I CF 


U - UNDEFINED 



80K(> ^!Xc.i (_ J> 


CARRY FLAG - SET BY CARRY OUT OF MSB 

PARITY FLAG - SET IF RESULT HAS EVEN PARIT 

AUXILIARY CARRY FLAG FOR BCD 

ZERO FLAG - SET IF RESULT-O 

SIGN FLAG - MSB OF RESULT 

SINGLE STEP TRAP 

INTERRUPT ENABLE 

STRING DIRECTION 

OVERFLOW 


. Ila 


(jlju^—^ajJl d—dl—HI dr** 4 oalxa J - ? iJJ 4_>jljJl JajjCdl Jl Bj4 -^j uJ I j>^t£*^l 0JJ> ^vo 4JLw pj l>Ju*u 

dj) laa Lo^Jlo d—^ L-xL*j>* IjI 1 4_oaiiJla j>_L*Jl |j_a ^\ ^^Jl d*^ddl ( CGTTy fldQ ) d-^dl |sld ^jljLdjL>Jll 






MSB c^ji fj iji Loi ( most significant bit > MSB oji & 16bit 

. yueu (> J-ou>J I jxU 

: ^a ola j 4JLJI <jl 

♦♦ 44 ' 

. ( carry flag > CF <J-o->Jl j>l £- — 

. ( parity flag > PF jiisai ^ - 
. ( Auxiliary carry flag > AF -isLJ I I jaJ«£ — 

. (zero flag > ZF ji ^ - 
. ( sign flag > SF Sji^i ^ - 
. ( overflow flag > OF 6 Uu*ji ^ - 

. jjy ^jJ! 4->^J 0JJ& 5-Low! i^yjj 

♦♦ ' 

4»Joj^lJI j>'}L£^I ys> oj_ a 1 *>>Jj ^JUJ! ^ l>j 4Ju^o jxS->uU 4 _>ajuLII 

. ( reset) la j ( Set ) (^1 l^-*5j 4 Aj ji> j SjjSjl! 4 jLjJ! 

^_3jj Lolu 4_>i?j^jl I jl cijLJ-axII ij^-y ^obu (__>*> L*>I EU 5j->jJI 4-L>lw^ yu&3 jl 4JL**JI 4xL?j^JI ^y 

£ £ ^ 

; ^a ojj&j ^olijjJI ciul Lg-^usJ Sjjl>^ ci>lo-dl*jb yjj^ tJSlb o yuaJ jl jx5L>oLll 

. ^oUjjji j (sing-step ) 4-oiji^ii oijk>ji j>i ^ ^ixlu ( trap flag ) TF Ei^aii ^ — 


. ^oUjjji (J 4 xL>uii ^4 jt ^Uu*j j>j3oL*u (jin (interrupt) IF 4*mui jj^ 

( string instruction ) I CLjLojJL*5 g, |3jj>o_o (jjji (direction ) DF oUj^i |Jlc 




>vmJ—0 


4_^Ui EU 


♦ ♦ 4 tt 

J_tfjUl 0 


_llj : General - Purpose Registers 4-0 UJI u^lolx^o 


(jjj _>jlji j_>i ci>t>L>^jii oj_a aiixL^i AH^AL^BH^BL^CH^CL^DH^DL ; ^ sjj^io 

^ o!j_wj ^i^_> jjjuu 4 _j*^ (accumulator ) jiu i^*-^ AL 8bit ^ oikxjj 

. 4_ol*Jl clj^I^wmxo yo I^SIUj 

; ^a 4_Jj>wgJll djj&j 16bit £>o 4iJjll ci>L*ia*ll ci>U 1S^ o,la y# 4 -jj-x-a j>l 

AX dju> DX j CX j BX ^ BH,BL <ul i^^^ dUijSj A)C ^ l^ji jL^uj AH^AL 

♦4 

. 16bit ^>o iijjii ci^Li^xJi (j->*i (j-o j>sijib i^ui 

o j frj oj_ a cijlq-o-^ j_ bj 8085 j 8080 (jj->jixi! o^Uwilo j^uS i> 8086 ^ji^oU o^ixaii 

(j_o 4- »^ —>JI 5j_jll ^jlj 8086 ^JL*!! j laj— » i- u j 8085 j 8080 A^ySlI ^oljjJI Jjij J-^JI {^4 4ju jJsJI 

t —&4 j- u5 - » cij^L>w)JII ojua cdL)^jL>^> ^JjJI 4_uISloI ^a c^LJa^oIJ ci^^l^wJll j>|j->Ju^l 

. 4x>-jl^ Sj5Ij ,J CljLJa^l! ClulS^ jJ 

(jjj—;>oj iy£»— bj.s'ij ij_o 4 _*ja 3 ^a ^J 5 -U jSjj * Stsclc Pointer R.e^ister SP (j^jlslii j&yt jj^^o 
(jj_>J 64kb (j-o 4iJj^ 4 L 0 IS 4xJaS j->oo 8086 ^Jl^ll ^-CjaJI ^oUjjJl Ujlu (jjjllxJlj Cl^LJaxll 

CdUuJI SP jJjy (J$y>u lo-Lu SS 4xJa3 ^j-^wiuo 4 xLiaJI OJua 4->|ju 4 jLmJI CIjIjuJI 



£-9^11 4_xix9 4_>|j^ <j—£ <j*>j5lII j IjuJiA- 4Sj->J-l <UiSJl £^3* ( offset ) 4j>ljl q £- jjixj ^jJI LJ*JI j 3 j £- 4jLoJI 

. ( top Of Stack ) ( ^jilll 4oib ) j 4>j^o 4x15 y >I jl cL)Jl>-I <j $yx>o t_ 5 ^H c5j5IjJI 

4-jiLaII OJdClS £-0 SP J-5.11 j_*5^o Jj>vwa_o £_xAo 4_x 3 i_^b£j| jl (j*>j5Lil fj* 05-1jiiJJ ^bj-iiJl ^jIjjxJI J5u2u 

j>-J jL . _ > J 1 Jl £^Slj^ 4xjjl jIJ.4o-> SS 4*1x9 JxxJl IjA J^JL>uJtj 33 (J DJjjvjI! 

. 4x9 Jl j-ux> (JjJl ^pLj-jiJl (jl^ixJl J a Su S ll 4j>ljll 4>oli)l DJA Jl SP 

♦♦ 

EU i^aji 5 j_>: diu : Other Pointer and Index Register 

0 JJ& 7 >3 Ld5 ( base pointer ) BP sj_^uji j_i^o 16bit j^ij j^-i ^ix^o SP jj>vji! ji 4it^i 

destination index > DI i&jii ( source index > SI jju^Jll Jawlo ^l£ L^u>l 5 j->jJ! 

dJ*>L>.^»—o j Lx5 1 —oUJ dj LJ axxJJ d j— 9jll <jjj_>uJl J—>4 <j_o 4 -$^IjJ| d^^L>vwdl OJA |&Ijl>oLjI (jSIxjj X6blt J^Lu Lo^J.o J5j ( 
lobit ^>_o 4_flJjll ( offset) 4_>-lj^ll 1 xjL>J a dj ^L >.~»—11 oj_& j>l j.> JL i*>I (jp) Jl>- J5 ^Lcj libL^ 49^£>jll 4olxJI <j 2 >lj^^l 

jJj^.>—*.*> 4_Jl>Jl OJA jj djblxxll 4x1x9 (J d^Llxxx 4x1511 4>lj^Jl lx4>J SI j*JAOu*o ^IjLx9 ^xIxaJI ^5Jl>-I j OJjJ^jll djLxlxxil d-?Lxl5J 
49LJ>I j>JLJ j>-J jL u - J I Jl 4_*jjl j I J—<?.o.> OS djLLxxll 4*1x9 djL>^jL>^ 4>-ljS Sj5ljJl j djLxbxl ^L>jxLll (jljjixJl 

. 4>ojuJI jl SI C1 >L^ji>^ 


10 MHz jl 


Ixl I j-x£ I Jxo J> 5 .xo Ji5 ^x5 1 J-5 (J^51) I Jl ^ jj 

u.j_ cj_^j jjiij \<\ay j»Lc ji m* j»Lc 6-« rJLJi ij_» ^lgi ^j_, j_*j : Intel 80186 
Loij 8 bit ^ji_xo (ji —5 (^i 4 J. 0 J >-j j—>-i (j —0 ix-49 i^j Ll>- 4_uUjb ixi 1 ijj> jxx^ jaJj 68 Pin siiL^ ^jixii ii^ 

. 5 jirt^ ®^Jlxll IJA Jju |xl dlljJ 8086 ^JlxxU UUu> 4 ^Lx 4 ^-^-9 4JI*^xo 4 »mu1 4„u**jJL 



i>l^ ji ^at j»u (> ^iixii ija ^Lui 5 <jj ju : Intel 80286 

Sl_x9 (Jj_b (jl_5j 25 MHZ Jl 4 jLCj_-^ 


?j j—SJj ^ 

I j—& iSj) > >• I c 68 Pin dLu< ^juii ij* 1.5|urn MOSFET 

1 g-o_>->- SJ-5I3 4 _>jji£ Ixl I IjA ^Ikl^l JlSJj j^ju^jJlIjj ^ V't * * * ^Jlxll 

djL jLjJsjLII j—olxIuJ ^JLxIl IjA JaIj PAM jSljjJl 16MB Jl 

tfj-a ^ ( Multitasking applications > bjjuoii 

Cm j-SSI J^i ^ jLw 4 Q (^5 jJl jjjjuj J x xdu J I plisu jXXX^LU d->3j,wj ^5^ U 

^-Aj 80286 ^JLxIl Jl 44j— *Sl (^*-11 4-uAxll OJlA Jl>-Ij (jl j ^oUjj 

. ^^Jl^LxIIj |>l-fll 4>JJx^ 

J5L5JI j>-A 8086 ^JLxIl j U5 ^I^xjuuI 4-J->-|j dj|j->-j ^jl L5^ 4 -JL^IjJI djlilLi^ll ilbj 


: ^UJI 
♦♦ 

. ( Bus unit) BU yii Sjl>-j — ^ 

. ( instruction unit > IU 4xx1xjLJI Y 



. ( Execution unit > EU 1^1 - r 

. ( address unit > AU -1 



Address latches 


Prefetcher 


Bus control 


Data interface 


6 byte prefetch 
queue 


Address bus 


Data bus 


3 instruction 

Instruction 

queue 


decoder 


30236 L*-oJJ j-s Ijj&j 



jjijj \ ^ a * j»i_c j_i» rJudi !j_» ^lgi jiiij: Intel 80386 e ,wl 

j_o- Lm ljim j-A MOSFET si_i$ j 40 I^Hz 4^^ 

OLA j_aJj CPU 4_>jS4_>Jlx-o 0J->^5' j> Jl>oLju -IU1I lia, 

*jlj jJ ^jJI 3 4aL>-IjJI 32biL dlL&j ^jJ! Ijj& 

ijjU ij_& 32bit o-> 3 U*ji 0^3 L >0 4-L*> cb>j-^£ LT^ 


J—>^l’l dLbu (5f 4 -uL^ * —>J lj 4_>j?J^>.>l 1 v^L^UaJI Jji J jJ Ijl^Lulo u^bj L>JUo billow Lojl a 4GB JJ 5 j5Ij , Jx- 



. J^LJll ^^bjJl ^11*11 Jl ALU 
ji cj_a>j jijj j»u j Jbdi ii» ,Uai ^ jxj: Intel 80486 £>WI 

4-Cj_w J— 4jbLjLJl d>L>JUll J J—x 9 £yo (j 5 b jJ s-^b» ^-1 Isu s-Ju btAj lOOMIHZ 

** I ♦♦ 

jja iej_ j *. ^ __ju Front side buS( FSB > piuii j i^uSi jjiyji 

50MT/S J! *JLxll lj_» j o.lj-JI d JL y g J j_ 53 JJ3 o^ ci> UljIxjJ I3 ci>ULJI 








































































»^>ij 32bit cijIj 4jui£ (j ^uiui ^ji*j,i ijj& jjuajj 0,8|um MOSFET j^jLujJIjjlii su^ jaJj 

) 4_out*Jl 4j_*u?UJl i-uL u —>J 4 Jl&*£> ^J-£ 4uI^jl>'Iu ^Jl*ll |jj& ju^u JaJj j^juujulju (j^ulo 1/2 Lgu^jL>u ^jl)I Cl^lj^Ju^jJljjJl JJ^ 

RAM ^jji Sj^ij ji isL^i cache controller 4-^jj^oJl jSljjJl a S l>uLo OJ-^jj ( floating point 

. <J^ujfcO ci^ULuJIj IjIj5o jjiS'il ci^UalxjLlb J^Ujl^^I 8KB IajjS 

; 80486 ^JlxaU ^1 >-IjJ! Jaix>Jll IjJ&j 



64 Bit Interunit Transfer Bus 


32 Bit Data Bus 


32 Bit Data Bus 


Barrel 

Shifter 

I' 

Register 

File 

32 Bit 

— 1' 

ALU 


Linear Address 32 Bit 


II 


Segmentation 

Unit 


Descriptor 

Registers 


Limit and 
Attribute PLA 



PCD 

PWT 2 

Paging 

Unit 

/ ^ 

h 

20 Bit 

\ 

Physical 

Address 

Translation 

Lookaside 

Buffer 



Core 


i Clock 


— _ 

Clock 


Multiplier 


Cache 

Unit 


8 KByte 
Cache 


32 Bit 


32 Bit 


A 


r 



T 


Address 

Drivers 


Write Buffers 
4x 32 


Data Bus 
Tranceivers 


Bus Control 


Request 

Sequencer 


Burst Bus 
Control 


Bus Size 
Control 


Cache 

Control 


Clock 


I 




Parity Generation 
and Control 


Boundary 

Scan 

Control 


A31 - A2, 
BE3# - BEO# 


D31 - DO 


ADS#, W/R#, D/C#, M/IO#, 
PCD, PWT, RDY#, LOCK#, 
PLOCK#, BOFF#, A20M#, 
BREQ, HOLD, HLDA, RESET, 
SRESET, INTR, NMI, SMI#, 
SMIACT#, FERR#, IGNNE#, 

CTDPI U-H 



KEN#, FLUSH#, AHOLD, 
EADS# 



4JJ j»L-£ -3—^0 ^11*11 ljJ& ^ LUOJ 5-JU jiij: Pentium giuii 
j 66MHz FSB 4^oi^j jiij 300MHz t y> 4i 4 ^l*ji jj j* 
ijjb oij^Lo ijs> jx i f uuj 0i25jnm La MOSFET sui 


E^' 


4_j^l jL>»— o j—^) cdULuU (jjj l>»— o djmu Pentium ^ji_*h ^ y—^ i jai 

4-^a_u JMJw 4^ul*u £vo jSSI jl>uL 4J lo-o ( (J 3«sd,f3lt 

4—0-Jaj 'su £uisjLu_j LJ 0JJ& Jl>I C *4.. 

(jl c U^- » -J> Lu*»—j>* j| d>l (J-JLu 3~~^3 ^ j—>^ l 1 oulu 


jju (j—^ 64bit s. 


hi 


ou 


* 




£ £ 

• l>Jl*ll j* u .o^auJ 4u_>-J^ou Sju^ (j^S" £>* j>lj->uL4>! 






















































































































































Jgj) V> >• 64bit j—> jjLu tj\ ^L uL tU ja^uJu (jl ^ IjJ&j lj->- 32blt j>J->JL mO CliULuJl 

. 32bit l^-^->.o.>- 

£°Lh <> xUjJI OJJ& C 1 >.Q. 0 ^D jil j SIMD cl> Liu I j MMX 5J_)JJ>- Cl>Uu*l*i ^JUll Ij-gJ oLwBi jlHJ — 

. Sjj^aJij Oj^xii ^oijj Multimedia l>j.>.o.>->.u.i 

(jL_s^ 80486 Loi 5 j_>ij 4juu j (jjL^U) jj*ju Pentium oyj ux>j l^j — 

. 5j->Ij LajJ 5ju>Ij j->Lu 

. ( y> 1.8v jails ^iixj Pentium ^jlii ui 5v j^>j ^l>o 80486 ^ju^jj 4_>J^jJ| <jl — 

Static > SRAM o-o 512KB ^^ Level 1 j/ii ^^_ai o_o s^ii, Pentium ~juu ^ jjj - 
ij^> i*jj—> Sj_^ij £>*>ji •iiiij iw cash JL SjSijji oi» jij (random access memory 

. UJ 4jJ->!jJ! 4_*juJI t._ UmU 

0 ♦♦ ♦♦ * ♦ ♦ ♦ 

mV |>Lc- oL^xJulo ^ji_xii ^bu| vj_> ; Pentium II ^jlaIi 
j^Jj lOOMT/s ^ FSB ic^,j 450MHz ^ -jui ii#j icui ^ 



<LC 


: rJUIl lift 


SDR RAM j^ljjJI jdjj*- J-oI*jJ ^H*ll lj* ^ — 

single data rate synchronous dynamic random access > SDRAM 

<>ijjdu |>_ 5 l>j &jij ^s- ixoijiii 4 - > 5 - ) .oijL)jj i jSijjji jSijjji ^ ( memory 

. jib 168 Pin 0 JJ& C1j5JjloI JaJ ■> L^lo 4 ^ju^JII jljll Om<> Cl>IJJ jJ Sji*j jSljjJl 0 JJ& 

^ij Lo ljuj (accelerated Qraphics port) AGP ^ij j^li> ^juij ijj& ^31 — 

<Jl—J i*jJI 4_u^uj 4J5jJl 4_dl*Jl jJl ^J>u 4 _>ju C 1 j l >uu^I jjJlj ^JuAJuJl 4-oJsul £>1 j*l*J jajJull jj^aJl jJLxo 

. (j2> jAJIj ^jAj j*3 jJ PCI —I! jiLbo ^s- ^jL)I 4j^I*jLIJ 

^jjij slot j-fl j .0 socket <j*uiu 3 ^s> — 

ij_&j ^1 4 j>jJji cash 5 j5IjJI CJL>uu^l 4_>-jJJl 0 JJ& C-J UU 4 U >j 4 uJjjjL5lII 4j>jJ 4jU^5-o ^0 (J-o->u 

^JLUI (j—Jl ^jI ^ C3Sh jSIjjJI jL^-bL |>^L> Intel iSj^i <_)-*->■ U-o ^Jl^ll Jl ^ 5 jI 

5 jSij_i j-Bjj Pentium II 4 _.>.».» 4 jj Celeron —> jjj> ^juo Intel jL^i Lo 

.(128KB - 256KB ui > L^> cash 


ijl 3,6GHz JJ J 4jLcj_j cnL~aj ji!j j»Lc J lift ^JU^3L> 5-J^ * Intel Celeron ^juai 

d>i_ >j!aIi !>jjj>ji ibiaji ojjb ^ t bu pj 0,065jAm Lb M^ISFET jj^jijjji sbi jj? 36001MHz 

( dJLi>j jlo silLLu j5 , Ijulo , ) L^Juo 4 aj u^JI I iJi^ljJl jI^II l j . w j iyJLc- cix>ou^l Laji^ Uj Pentium c^uibw 

Pentium 4 Pentium III -jl*li Pentium II -ju«jj j/h Celeron gun 

5. 5, 

JqJ_>wo (jj_5u ( xj) L^JU^I (jjj^cl3wJ I 11j Cli 1—ft j jJj o J 1 jJixd J->i (jj 0 4^u vU> (ju> 4ijL«J! OJJfe (j^Su 




































3D max 3 \ Maya ) jj^aJ! ^ollj_a jl >L*J^I ^u^x> JjLo 0J-^->^ Cl^U-uJaJ J J-&*D Uju£ 

. CldjJ 4A>-^Ul (j£ *djJu>JL> 

culj_aj j»t-£ j_lo ^JLxll I la £j*JU^U 5-J^ * Intel Pentium III gjun 

5U5 j^ 133MHz FSB_n 1,4MHz ji 450MHz (j—o A3s>^ «*> 

_ _ slot 1 yj ^j_o ^u_io 4_>i jjJI j oijj 0,13|liM ^ MOSFET jy~jy ijjj i 

I I Jill JJ_£ (Jw^| Ja)j socket 370 ^y (ja <j*oliu , JjS- c-iSj^ L&Jlxjj 

4iL^I 4jjju*> ^jJI (j^ jSjJL j->jl>JIj Ijj 9^5 Jl 

. l/45v Jl <j s^i uysii j Ljuuii j** jaJj (streaming SIMD Extension ) 33E cjL^-Jaj 
j! 128KB Loi) cash sj5ijji |>_>ooJ sjls >*^i (jLsj ^jl^ii ij_a o j fk (,_ 5 3 11 Celeron 4ju*uJb ui 

. ( 256KB 



Pentium(r) III Processor Architectural Block Diagram 




System Bus 


Instruction Cache 16 Kbyte, 4-way 

Dynamic Branch 1 

32 entry TLB 

Predictor: 512 ertnesl 


H 


Static Branch 
Predictor 


Fetch/Decode 

Control 


3 x parallel Instruction Decode 

—mr 


Architectural 
Register File 


Integer/FP Register 
Rename & Allocator 


Reservation Station (20 Entries) 


AGU 


AGU 


\7 \7 


Store Data 
Unrt 


,»| SS ^MMX 
shift MOL 

DiV 


Store 

Address 


SSE MN 


IEU 


Address 

Unit 


MefTrory Order Buffer 
12 entry store 16 entry load 

4 4 4 


Reorder Buffer 

(40 entries) 


I - L 

Data Cache 16 KByte, 4-way 


72 entry TLB 



jJiJj Y * * * pLc. j ^JUdl Ij_a V Jj * Intel Pentium 4 jiui 

jl 400MT/S FSB ^_I1 ks>j ...»J 3,8GHz ji 1,3GHz (j—o w CL) I J —j 

5-j_^ Uftj 0,065|um MOSFET jy++>y\y]\ sui <j^Lj 1066MT/S 
^Uu ^_Lc socket 423 (j_o jjjLao *..> Sjj Pentium 4 

. LGA775 ^uu j* \*^ 3 socket 478 
oLuUj NetBurst 5j_w dJLLo-> Pentium 4 ^_^>i 

CJ-9>j^ 5j_»Al 0J_& jiri^ J-5L*o JJjjJl jlj Louo Cl>ULdl Ja!u i—jluUI J-oIxjJI 














































































































































. SSE (j£- Li Li! LgJ jaJ j SSE 2 SIMD d> LjJaj jwL 

. 64 bit ^jlii ijj& a !^>lji o L > 
j ^ j a-> j_>-ij ^iLw j ^->j Hyper-threading technology 5 j_w ^ LiiL 4 -ojjLU Liu oi^i 

♦♦ w ♦♦ 

5 5 

. J jijjJ I OJ ->j ^->*1 (jj> )o JjLlo Juio Lx** CU->J ^JLil £-juu 4jujL> j ^-oJ& j J->*l jj Jalo £>LJl LI 

Y * * \* j>Lc- LIj^ j ^JLII IL& ^ • Intel Pentium M ^jwi 
ji 400 MT/S ci»ij_. FSB—ii ic^_ ui 2 , 26 GHz ji 900 MHz <> 
ji 0 . 13 (im 4 _>ijjji j MOSFETj^jji^i sl_^ jj_bj 533 MT/S 
iij» ol-Sj socket 479 <^ju j socket 478 js. ^s J3 0 , 09 |im 
J-^h j_o (j ^jlii Intel centrino ^ ^ ^jili 

O ' ♦♦ ♦ & 

. 4-u<» ■>vJxII J j* Jl>UL mU (jl 

(_ 5 j_ jl>-> j—>j-> jij ^> i l*^ Intel Ljjj Ljjjv i 5 ^ik>i jl Pentium M ^jl <ji 

Ll^a^aJl lj->JI Ljlbu L^x>- Ll*i 4 ilb (J-^l <ja jxLxo LI c LbLJl (j£ 5 jjjS 

• Sjlj-> JL 1 L LLIj Ijl^ 4^ai>uLo Lib Ll^L^JL^L 

Pentium M -jl* Pentium 4 -jui ^ jjjUil ipl, jj^ Pentium M jui o! 

ji ouu^o j^us div Pentium M jui o*j 2 , 4 GHz Pentium 4 -jl» Jju. 1 , 6 GHz 

S^jL u Sl. 1 1 JJ 1—oj J .xj ^jjbj Djb£ jA JtfLadl J j Aj u l)I sjj>Jl Ijj&j jdl 4 -^J^Ijj J^Sljlij PentjUm 4 ^)l*ll £>£ ^jjj^ 

jS’J—J 4__u£j 'iLliO.; rJLxil IJ_& /j\ slLJj ij—o <J—o.^l j jj. C 0 Stl OjSij-J 4_^Lwlj 55 E 2 Jjl—o T Jjjil 4 _j,J J o J—I j 

1 , 6 GHz jj. (jjji j_aaJi v _ u-> 4 _ 4 , ' . u>- .; cjL^j**w -jui : w L*j;- 4 -sJuuji ojaj speedstep 

iclji jjjjU cd^l>ji si^j 1600 MHz j 1400 j 1200 j 1000 3 800 3 600 MHz ic^_. j^ji 



JUaU 


centrino ^ ,• 


(J-0^3 (J* 


. 27 Watt 5 Watt <> iiu^ j^u Pentium M ^juiii aiui ^ j^i ^juii j^>j 
^jlli j_a^ ij_xo (jLLL^ j_aAj ^jlli ij_aj Pentium M ^jl^oU ^ll-ii Celeron M ^jlli j-c o^ij 
4 —.»j.l j^ij ^ Luij Pentium M ^jili l^sj.o> cash BjSIjji diL li ^ Pentium M 

^jlij iLb |>ijl Bj^ii LLij speedstep 
! j_j j Y * * ® ^Lc ^ ^JLil Ijla ^Lul 5 -j^ * Intel Pentium D ^juii 
533 MT/S ^ FSB—ii ic^ e^ji^ Uuij 3 , 73 GHz ji 2 , 66 GHz <> 
j 0 , 065 |iim MOSFET jIjjJl ol_x 9 (Jj_L 4 -juLJL Lcul 800 MT/S ji 

. tii LGA 775 jjb ^JUII ILa k^juSjj (jLio 



Dual CPU Core Chip 


f \ 


r- <s 

CPU Core 


CPU Core 

and 


and 

LI Caches 


LI Caches 

i 4 


S ^ 


Bus Interface 
and 

L2 Caches 


I 




jj_*j 


isi Multi-core 


Sj_u LLUu lSLJI Jj^I j) ^JLLI lj_a v^jbj 

( 4j->-|ju £>* O-oLuL) l>I ) ^JILI J3-Ij Lj-jiJuJI 

. 1 MB ^ujii lia j cash Sj^ijji oi j 4 iu>% 















































. jji ji cash sjSii Uuij Multi-core s>» -jui ij» dL* ^ : Celeron D ~iujj ui 

2,33GHz j{ 1,06GHz (j—o 4C-4j —j JljJj Y * * *1 ^Lj£ 4-_>l Ju ^ ^JLxi! Ij^ ^lul s-Jd t Intel core^juai 
ij_a o5jj 0,065|Liin ^ MOSFETsiib 667MT/S j 533MT/S ^ FSB—ji 

. socket M ^js> ^juii 

Jji t^ui 25Watt (j^ <jjji i^>**»,> ^iii ^jusJi Pentium M ci>l>ji*ji ijj& 

sj5ijji La_)ij Multi-core s^* oi ji Apple Macintosh is^a 

. c^uLuJi jiu c-j^jui 151 ^ji ^juii ijj& jin jjl^ jaJ ij 2MB cash 

<j_o 4Ji£ j~j Cl>l Jdj Y * * *\ jj-oJ N V ,J ^Jt*!l I.1& 5 -Jj * Intel core 2 gjuii 


4-o Jl>uu*u 



ji 667MT/S 


£3- 


FSB_ ii 2,93GHz ji 1,66GHz 


o-Sjj (jSjj socket M j^uiu ^ji*-ii s-j^ l^ij 1333MT/S 

. socket T ^ 

(j 4 -oIjl>JL^I (j-SLo-> (5 j_II Jj^il ^JL*!! jj&j SSSE3 j SSE3 ^11*1! Ijl^J c-i-w^l 

L-JU—wJ lj->J I (JjJl ^Jl—*! 4 -Jj^>wjJ| >>-J->—» IJ->J IJ 4^W3l3wJI » |jJ>J I 

Merom ^£J-> 4Jj^><^Jl c-j- w Ij->J I j>J->OL*u Conroe ;l^ji 

C1>L>JUI! (JjLo 4_Jt*Jl J JjjJI Cl^Lc- j~j JiojL*-> ^ j-^9 dJJ jJj 4 _>JjlAju 5- ijjvi ixjji (_ji Four-core du.; di*ii id& jaJj 

4_>JUII J| C1)1j lu * < — >J (j-J S> OjLxfc DjJu I DJ-Jfej 4jbL-<_J I Cl>l>Jl*ll OjiJu U 4-*Jjl JuijJ * ^ l a j u *u 4J^ Pentium 4 

* 4 ♦♦ ^ 

|j_aj 4MB ^JL_«H lj_a 3 jSIjJI ojj& ci u > C3Sh SjSIjJI losulj JljajuJI 4J|j^LJj 

oj_w ^i 4i>L^3*^ij 130watt Ujji idiL ji ^ii>u Pentium 4 Ujlu 65watt Uj^i ^il ^ji ^ii>o ^jixii 

. speedstep 

AMD aSj^j ot_>jiAd oioj_>ii j j>ju>s!Lai) ^iii Itanium 2 j Itanium cij t-^J £)£" 1 c5 o 

4-ojl3 ,J 4JJI 5-L^ul <j5lJj 


UjIj ^bOJIj j»5J ^ 




























